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Specification 
1 . Title of the Invention 

Three-Layered Knitting Fabric 

(57) [Scope of Utility Model Claims] 
1. A three-layered knitting fabric, 
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wherein in a two-surface type knitting fabric knitted by a 
double-needle knitting machine and made of front and rear foundations and 
Unking yarn for providing a gap between the foundations, each wale making 
up the foundation on at least one side is constituted by an altered 
5 organization individually controlled by jacquard control. 

2. The three-layered knitting fabric according to claim 1, 

wherein the altered organization has a decorative external 
appearance. 

10 

3. The three-layered knitting fabric according to claim 1 or claim 2, 
wherein the wales of the foundation on a side that does not have an 

altered organization are independent and not linked in the warp direction, 
and due to the Hnldng yarn linked to the altered organization of the 
15 foundation on the other side, form waveHke frills. 

[Detailed Description of the Invention] 
[0001] 

[Field of Industrial AppUcability] 
20 The present invention relates to three-layered knitting fabrics made 

by knitting with a double-needle row knitting machine with jacquard 
apparatus. 
[0002] 
[Prior Art] 

25 Conventionally, items having a three-layered knitting fabric, in 

which a double-needle row knitting device is used to form front and rear 
foundations through front and rear needle rows, respectively, and moving 
Unking yam back and forth between these foundations to knit a two-surface 
type knitting fabric, have been widely used in the fields of industrial 

30 materials and clothing, for example. Such items can be broadly divided into 
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two major structure types. In the first, the front and rear foundations both 

are plain stitch, and in the other, at least one foundation is mesh. 

[0003] 

[Problems to be Solved by the Invention] 
5 However, in both cases described above, properties such as water 

absorption, moisture absorption, air ventilation, and high elasticity, were 
obtained depending on the type of yarn used, but this was always simply to 
add functionahty, and in terms of external appearance, such products were 
not especially pleasing to the eye and thus found apphcation in limited fields 
10 only. 
[0004] 

The inventors performed extensive research to build on the invention 
of Kokai Gihou 87-3897, in which is disclosed the basic technical concept of 
the three-layered knitting fabric discussed above, hoping to provide a 
15 three-layered knitting fabric that has an excellent ornamental effect while 
remaining highly functional. 
[0005] 

[Means to Solve the Problems] 

As regards the three-layered knitting fabric according to the present 

20 invention, in a two-surface type knitting fabric knitted by a double-needle 
knitting machine and made of front and rear foundations and Unking yarn 
for providing a gap between the foundations, each wale making up the 
foundation on at least one side is constituted by an altered organization 
individually controlled by jacquard control. In addition, the altered 

25 organization has a decorative external appearance, and the wales of the 
foundation on a side that does not have an altered organization are 
independent and not linked in the warp direction, and due to the linking 
yam hnked to the altered organization of the foimdation on the other side, 
forming wavehke frills. 

30 
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[0006] 

[Working Example] 

Fig. 2 is a lateral surface diagram that schematically shows the 
primary knitting components of a double-needle knitting device for knitting 
5 the three-layered knitting fabric of the present invention. F denotes a 
knitting needle for forming a front-side needle row, and B denotes a knitting 
needle for forming a rear-side needle row. Reference numerals 1, 2, 3, 4, 
and 5 denote yarn guides, and of these, the front end position of the yam 
guide 2 can be shifted in the needle row direction, within a guide frame 6, by 
10 a jacquard apparatus (not shown). Reference numerals 11, 12, 13, 14, and 
15 denote knitting yam that is passed through the respective yarn guides. 
[0007] 

Fig. 1 is a knitting organization diagram showing a first working 
example of the three-layered knitting fabric of the present invention. F 

15 denotes the course of the front-side knitting needle row, B denotes the course 
of the rear side knitting needle row, and the points in the diagram denote the 
positions of each of the knitting needles, although for the sake of making the 
diagram easier to read, the B side points are omitted from roughly midway 
onward. The fi:ont-side foundation is knitted using knitting yarn 11 and 

20 knitting yam 12, and the rear-side foundation is knitted using knitting yarn 
14 and knitting yarn 15. Also, knitting yam 13 is Hnking yam knitted back 
and forth in order to provide a gap between the front-side and rear-side 
foundations. The knitting yarn 12 is individually controlled due to jacquard 
control as discussed above, and as for the various knitting yams, as 

25 indicated by 12-1 to 12-7, the foundations suitably include constriction spots 
20 resulting from action between adjacent knitting needles in each knitting 
course, and chain wale spots 21 due to jacquard control. Mi, M2, ...M9 ... 
are hole portions in the foundations resulting from interaction between the 
constriction spots 20 and the chain wale spots 21. 

30 [0008] 
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Fig. 3 and Fig. 4 are working examples of the three -layered knitting 
fabric. In Fig. 3, reference numeral 25 denotes the front side fomidation, 
which has hole portions Mi, M2, ...of varying sizes. Reference numeral 30 
denotes the rear-side foundation, which is a plain stitch foundation formed 
5 by the pillar stitch and the inlay stitch knitting yam 14 and 15, and knitting 
yarn 13 serving as linking yam for providing a gap is present between the 
foundation 25 and the foundation 30. 
[0009] 

By using an embodiment such as that shown in Fig. 3 as the fabric 
10 for the instep of sports shoes as shown in Fig. 5, for example, the intended 
function of the three-layered structure is employed to ease impact to the foot 
during use, and since the mesh is disposed irregularly due to the jacquard, 
concentrated force is kept from being generated, even if repeated weight is 
appHed, because weight is distributed and absorbed, making it difficult for 
15 bending such as that seen in conventional fabric to occur, improving 
durabihty. 
[0010] 

Also, as regards a three-layered knitting fabric such as that shown in 
Fig. 4, a front-side fotmdation 25a forms a pattern combining large hole 
20 portions Mi and smaU hole portions M2 in the front-side foundation 25a, a 
rear-side foundation 30a is formed as a hole portion base organization with 
good ventilation, and the knitting yarn 13 serving as Unking yarn is provided 
back and forth between the foundations 25a and 30a. 
[0011] 

25 By emplojdng the configuration shown in Fig. 4 as the fabric for a bed 

cover as shown in Fig. 6, for example, a person's weight is spread over the 
entire bed cover and bedsores, for example, to which elderly persons confined 
to bed are particularly prone, are less likely to occur because the fabric is 
under the person's entire body and disperses his weight, the fabric is 

30 relaxing because it is more decorative than was the case with pattern-less 
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conventional models, and moreover, because the fabric is well ventilated, it 
does not become sticky against a person's body and dries easily after being 
washed, and thus is always sanitary. 
[0012] 

5 Fig. 7 shows a separate working example of the present invention, 

which in terms of knitting structure is that shown in Fig. 1 except that from 
the start it is knitted without the inlay stitch knitting yarn 15 that hnks the 
pillar stitch obtained by the knitting yarn 14, and thus, the front-portion side 
foundation includes frills 50 in the knitting direction due to the knitting yarn 

10 14 and the knitting yarn 13, and the frills 50 are linked to the knitting rows 
of the holed structure of the front-side foundation, forming meandering frills 
corresponding to the curves of the hole portions. This can be arranged with 
its knitting direction on the side as shown in Fig. 7, and used as frills sewn 
onto a section of clothing, for example. 

15 [0013] 

The present application includes, in addition to the above working 
examples, conceivable pattern/organization combinations resulting from the 
selection of the orgardzation of the rear-side foundation and the jacquard 
effects of the front-side foundation, and thus it goes without saying that 
20 various types of novel three-layered knitting fabrics can be obtained. 
[0014] 

[Effects of the Invention] 

The three-layered knitting fabric according to the present invention 
combines the effects of a conventional three-dimensional structure resulting 
25 from the Unking yam providing a gap between the front-side foundation and 
the rear-side foundation, and a foundation with one surface whose 
organization has been altered by jacquard, allowing for expanded appUcation 
of the three-layered knitting fabric. 

30 [Brief Description of the Drawings] 
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[Fig. l] A knitting organization diagram showing a working example of the 
three-layered knitting fabric of the present invention. 

[Fig. 2] A lateral surface view that schematically shows the primary knitting 
components of a double-needle row knitting machine for knitting the 
5 three-layered knitting fabric of the present invention. 

[Fig. 3] A perspective view showing a working example of the three-layered 
knitting fabric. 

[Fig. 4] A perspective view showing another working example of the 
three-layered knitting fabric. 
10 [Fig, 5] A perspective view showing shoes serving as an apphed example of 
the three-layered knitting fabric. 

[Fig. 6] A perspective view showing a bed made by providing a bed cover 
serving an apphed example of the three-layered knitting fabric. 
[Fig. 7] A perspective view showing another working example of the 
15 three-layered knitting fabric. 

[Description of the Numerals] 

I, 2, 3, 4, 5 yarn guides 

II, 12, 13, 14, 15 knitting yam 
20 20 stop location 

25 front-side foundation 
30 rear-side foundation 
50 friUs 

OK ******** 
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